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Abstract. In order to identify genetic differences offered by mitochondrial DNA, honeybees 
from 11 Transylvanian apiaries were studied. The covered area is representative for central and North-
West of Romania. Analysis will be extended for the whole country. An intergenic region between the 
tRNALeu gene and the second subunit of citocrome oxidase gene (COII) was amplified, which 
possesses a rich polymorphic character (Cornuet et al., 1991). E2 and H2 primers were used (Garnery 
et al., 1992), which offered valuable informations regarding the length of the amplified fragment 
function of the studied Apis mellifera populations and N1 and N2 primers which amplified an 
intergenic region between CoxI-CoxII (Moritz et al., 2006, unpublished data). Analyzing in agarose 
gel the amplified fragment, it could made a former classification of the honeybees in function of 
belonging subspecies and also in which evolutional lineage is framed, but only in function of E2 and 
H2 primers. N1 and N2 primers do not allow such classification, being required the sequencing of the 
amplified fragment.  
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INTRODUCTION 
 
Apis mellifera honeybee populations from Romania were framed by Ruttner in 1988 
within Apis mellifera carnica and Apis mellifera macedonica (in Dobrogea Plain). In 
Transylvania the first one is representative. Many Romanian researchers have studied before 
and after Ruttner the morphometric characteristics of Apis mellifera species from Romania 
with preponderance in Transylvania (Mărghitaş et al., 1993, 2008, Teleky and Mărghitaş, 
2008). Comparisons with neighbor populations and high performing hybrids – for example 
Bukfast hybrid exploited in Romania – were made (Teleky and Mărghitaş, 2008). An 
important step in order to establish the identity of native genetic material and its preservation 
within the European and worldwide genotype is the necessity to actualize the informations 
about genetic and morphometric characteristics of honeybee populations. This type of 
determinations were made on neighbor Apis mellifera populations: Harizanis & Bouga (2005) 
in Creta isle (Greece); Kandemir et al. (2000) in Turkey, Cyprus, Azerbaijan, Austria; 
Stanimirovic et al. (2005) in Serbia; Susnik et al. (2004) in Slovenia ş.a.. Romania also needs 
this complex analysis due to their tradition in exploitation of the honeybees and for 
maintaining of Apis mellifera Sp. biodiversity. Genetic analysis of Transylvanian honeybee 
populations was made with microsatellites markers (Teleky and Mărghitaş, 2008). These 
studies made possible the classification of the honeybee populations from the hybridization 
point of view with Bukfast, which is important over the last 20 years in Romania. The 
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purpose of this paper is mitochondrial DNA analysis which has become a commune practice 
in the scientific world in order to distinguish genetic differences of Apis mellifera species. It 
was sequenced the entire mitochondrial DNA genome of Apis mellifera, which allow us the 
possibility to compare the differences between studied populations (Crozier and Crozier, 
1993). Differences between populations (genetic and phylogenetic) can be observed due to 
very high preserved regions of mitochondrial DNA.            
 
MATERIALS AND METHODS 
 
11 honeybee populations from Transylvania were studied: Cristian (SB), Petri (SM), 
Uriu (BN), Petelea (MS), Finiş (BH), Rupea (BV); Bădeşti (CJ), Fiad (BN), Arcuş (CV), 
Băişoara (CJ), Suseni (HR) (Fig. 1). Samples were collected from stationary and migratory 
apiaries, from traditional beekeepers and their preservation was made in Ethanol (70%).  
 
 
 
Fig. 1. The places of honeybees sampling from Transylvania 
 
From each apiary were selected 10 honeybees for the DNA isolation ( from thorax 
muscles) using the following protocols: a. 150 µl de Chelex + 6 µl Proteinase K [samples are 
put in the PCR thermocycler (Eppendorf - Mastercycler personal), using the program: 55°C – 
60 min., 99°C – 15 min., 37°C – 1 min., 99°C – 15 min., after they are kept at 4°C until 
further analysis; b. Extraction with Wizard Genomic DNA Purification Kit (Promega). The 
quantity and purity of DNA were recorded between 13-139 ng/µl for quantity and between 
1,06 and 1,97 for the purity (260/280). With the first protocol a higher amount of DNA is 
obtained but with a lower purity, and with the second one a smaller amount of DNA but a 
higher purity.  
Amplification was made by using 2 working protocols, for a 10 µl/reaction volume 
(A), using the primers E2 [(5’-GGC-AAG-AAT-AAG-TGC-ATT-G-3’) and H2 (5’-CAA-
TAT-CAT-TGA-TGA-CC-3’) (Garnery et al., 1993)], respectively 25 µl/reaction (B) 
[primers N1 (5’-TCC-ACA-AAT-AAA-ACC-CCA-AGA-TT-3’) and N2 (5’-GAA-GTG-
TAA-GTG-CAA-AAT-ATC-TAT-G-3’) (Moritz et al., 2006, unpublished data)]. For A 
protocol were used PCR Master Mix (2x) from Fermentas, 10 pmol/reaction from E2 and H2 
primers and 50 ng DNA/reaction. The same concentrations were used also for the 25 
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µl/reaction volume, using GoTaq Flexi DNA Polymerase (Promega) and dNTP Mix 
(Promega). 
The amplification program used for A protocol is an improved one by Moritz et al. 
(2006): initial denaturing 5 min. at 95°C, followed by 40 cycles of → step 1: 92°C – 45 sec., 
step 2: 50°C – 45 sec. and step 3: 72°C – 120 sec., followed by final elongation at 70°C – 20 
min.. For B protocol, the amplification program was: initial denaturing 3 min. at 95°C, 
followed by 40 cycles of → step 1: 94°C – 60 sec., step 2: 62°C – 60 sec. and step 3: 72°C – 
90 sec., followed by final elongation at 70°C – 7 min.. As size indicator for the amplified 
fragment has been used a GeneRuler 100 bp DNA Ladder marker from Fermentas. Samples 
migration was done in agarose gel 2%, using TBE 1x buffer, with the separation rate of 70V.   
The results interpretation has realized through a comparative study of the amplified product 
length with other European populations of honeybees.  
  
RESULTS AND DISCUSSION 
 
Two different types of fragments were obtained due to the length of amplified 
fragments analysis; samples from following places: Petri (SM), Uriu (BN), Petelea (MS), 
Finiş (BH), Bădeşti (CJ), Fiad (BN), Arcuş (CV), Băişoara (CJ), Suseni (HR) posses a 
homozygote allele with the length of 590 bp (Fig. 2), and the ones from Cristian (SB) and 
Rupea (BV) only have 240 bp (Fig. 3). A classification of the biological material from the 
studied apiaries can be made according to the length of amplified fragment with E2 and H2 
primers. The 590 bp length of the fragment allows framing the honeybees within Apis 
mellifera carnica subspecies, evolutional line M, carpatica type (honeybees related with 
populations from North and Western Europe). The 240 bp length of the fragment indicate that 
the honeybees belong to Apis mellifera ligustica subspecies, evolutional line C (honeybees 
related with populations from South Europe, except Spain and France). Differences between 
honeybees from Cristian (SB) and Rupea (BV) can be made just by cutting the amplified 
fragment with the restriction enzymes DraI (Garnery et al., 1993) or by sequencing. 
 
 
Fig. 2. Electrophoretic migration of PCR products obtained with E2 and H2 primers amplification. The samples 
are from: Arcuş (CV), Suseni (HR), Petelea (MS). Line 1 and 17: Ladder of 100 bp from Promega; Line 2-11: 
samples from 1-10, Arcuş (CV); Line 12-16 and 18-22: samples from 1-10, Suseni (HR); Line 23-32: samples 
from 1-10, Petelea (MS). 
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Fig. 3. Electrophoretic migration of PCR products obtained with E2 and H2 primers amplification. The samples 
are from Cristian (SB) and Rupea (BV) (Buckfast hybdrid). Line 1 and 17: Ladder of 100 bp from Promega; 
Line 2-11: samples from 1-10, Cristian (SB); Line 12-16 and 18-22: samples from 1-10, Rupea (BV). 
 
Fragments with 790 bp were pointed out after electrophoretic migration of PCR 
products with N1 and N2 primers, for all the studied populations (Fig. 4).  
 
 
Fig. 4. The length of analysed fragment of PCR product amplified with N1 and N2 primers to the honeybees 
from locations: Cristian (SB) – Buckfast hybrid – upper left, Petri (SM) – upper right, Suseni (HR) – down left, 
Finiş (BH) – down right. Lane 6 is negative control (NC). 
 
Regarding the genetic diversity of honeybees, no differentiations were made using 
these set of primers. Although, with the help of different microsatellites loci analysis of the 
same apiaries (Teleky et al., 2008), it can be noticed the presence of Buckfast hybrid in 
Cristian (SB) in 100%. According to analysis with N1 and N2 primers there are no differences 
between samples from other regions. The analysis of the amplified fragment is required by 
sequencing techniques or by the restriction made with different restriction enzymes.  
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CONCLUSIONS 
 
The native honeybees studied are considered to belong to Apis mellifera carnica 
subspecies, closely related by the honeybees exploited in North-West of Europe. However, 
our population is considered a distinct one, called carpatica. More informations will be 
provided through the sequencing of amplified fragments with E2, H2 and N1, N2 primers.  
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